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(54) Title: SYNTHESIS OF BIOLOGICALLY ACTIVE COMPOUNDS IN CELLS 



(57) Abstract 

This invention relates to a new method of syn- 
thesis of biologically active substances of determined 
structure directly in the cells of living organisms con- 
taining specific RNA or DNA molecules of determined 
sequence. The method is based on the hybridization 
of two or more oligomers bound with biologically in- 
active precursors of biologically active substances to 
specific RNA or DNA in vivo in the cells of living or- 
ganisms. After hybridization of the oligomers to RNA 
or DNA the biologically inactive precursors bound to 
the 5' and/or 3* ends of the oligomers can interact with 
each other to make biologically active form of the sub- 
stances. This changing of properties is due to chemical 
reactions which bind the biologically inactive precur- 
sors through a chemical bond into a biologically active 
form of the whole compound. 
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Background Art. 

anticancer and antiviruses - - o£ di££ete nt 

, aaverai .ears ^J^JZ^ ano tne „et h oas o £ tneir 
modifications of the y 

use has since been developed oligonucleotides and nucleic 

Two basic interactions betweer " 
acids are — (Moser and Dervan 13 87> 
0 x . watson-Cric* base ^£ '^^t^., 

2. Hoogsten base pairing ^ r triplex structures with 

olig onucleotides can for. [f^ tra nscription or translation 

DNA or BNA of cells and so regula 

of genes. diffe ren, substances, which can cleave 

15 it has been proposed impor tant cellular enzymes could 

target nucleic acids or of such conjugates as 

be coupled to oli ^ er b S een T described . {U S A patent. 5,177.198; 
therapeutic agents has been 

5,652,350). the coupling of different 

20 Otber methods such as tox ins. to monoclonal 

biologically active substanC ^. e recepto rs or otber structures 
antibodies whicb can ^ * foetid *th viruses. Monoclonal 
of cancer cells, or ^ ^ cognise canC er cells and in 
antibodies can then »P~* £lca "* cells . But these methods are 
25 this way transport toxins to non . spe cific interactions 

inefficient due to the high -ev ^ ^ ^ of 
between antibodies and other ■ - comp ounds to the wrong 

tne toxins or other biologically 

cells. .o-authors proposed a method for 

Xn 197, X.M. ^/^hesis based on a template- 

complement ary carrier peptic y ^ propose d 

directed scheme (J.A. "aider et . ^ ^ unproCected 

the synthesis of P«*«*" ~ ' nyb ridization of oligonucleotides 
amino acids, and the ^^Jf establish ed only for synthesis 
35 on the template. This method jas est ^ & Qrigin> 

of peptides in vitro using *°-; d * ^ obtain pep tides of the 

and involved many synthesis steps 

determined structure. 
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M. Masuko and co-authors proposed another method for in 
vitro detection of specific nucleic acids by excimer formation 
from two pyrene- labeled probes (Ebata, K. et al . 1995). 

My invention allows the synthesis of different BACs of 
5 determined structure directly in living organisms only in cells, 
which have specific RNA or DNA sequences. In this way, BACs will 
be delivered only to those cells where specific nucleic acids 
are produced. 

Disclosure of Invention 
10 Definitions 

° mononuc 1 earner " 

The term "mononucleomer" means a "Base" chemically bound to 
«S" moieties. Mononucleomers can include nucleotides and 
nucleosides such as thymine, cytosine, adenine, guanine, 

15 diaminopurine , xanthine, hyp ox an thine , inosine and uracil. 
Mononucleomers can bind each other to form oligomers, which can 
be specifically hybridized to nucleic acids in a sequence and 
direction specific manner. 

The "S" moieties used herein include D-ribose and 2 ■ -deoxy- 

20 D-ribose. Sugar moieties can be modified so that hydroxyl groups 
are replaced with a heteroatom, aliphatic group, halogen, ethers, 
amines, mercapto, thioethers and other groups. The pentose moiety 
can be replaced by a cyclopentane ring, a hexose, a 6 -member 
morpholino ring; it can be amino acids analogues coupled to base, 

25 bicyclic riboacetal analogues, morpholino carbamates, alkanes, 
ethers, amines, amides, thioethers, formacetals, ketones, 
carbamates, ureas, hydroxy! amines , sulfamates, sulf amides, 
sulfones, glycinyl amides other analogues which can replace sugar 
moieties. Oligomers obtained from the mononucleomers can form 

30 stabile duplex and triplex structures with nucleic acids. (Nielsen 
P.E. 1995, 'J. S. pat. No 5,594,121). 

"Base" 

"Base" (designated as "3a") includes natural and modified 
35 purines and pyrimidines such as thymine, cytosine, adenine, 
guanine, diaminopurine, xanthine, hypoxanthine , inosine, uracil, 
2-aminopyridine, 4, 4 -ethano cytosine, 5-methylcytosine, 5- 
methyluracil, 2-aminopyridine and 8-oxo-N ( 6 ) -methyladenine and 
their analogues. These may include, but are not limited to adding 
40 substituents such as -OH, -SH, -SCH(3), -0CH(3), -F,-Cl,-Br, - 
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^t-tie^c Also, heterocycles such as 
NH(2), alkyl, groups and others. 

triazines are included. 

ITl^'as u 5 .a harair. — • *— ^ " « 

aa.^uas havins . phosphate , W or phosphate 

analog . 

1 ahove, are che.icaHy bou„a to each other. Oliver s can be 

nueleotiaes. or mixtures e » 
15 d^orihonudeotiaes. The — defers . 

pHoaphoro^xaa^ b-ycl.c r thioet hers. 

analogues which can raplaca pn . 01ig omers can form 

eemposea of mononucleomers or ^ hase P airin g with 

25 rt ^a S oT^r or^isl or they can 

trie ceiw « h=rna in vivo in the cells 

structures with double stranaed D.OA or dsRNA 



of living organisms. 



30 



"Alkyl" ct .„ iDht or branched saturated 

-Alkvl" as used herein is a straight or orau 

* 1 to 10 carbon atoms. Examples include methyl, 
group having from 1 to 10 carbon ter t-butyl, pentyl. 

ethyl, propyl, isopropyl, butyl, isodu y 
35 hexyl and the like. 

"Alkenyl" . oht . or branched-chain 

•Alkenyl- as used herein x. a straight « ^ ^ 



40 



ol a £i n=-_t.a .cap ^J'ZrJl"^ 
atoms. The groups contain from one to three 
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Examples include vinyl (-CHdbdCH(2) , 1-propenyl (-CHdbdCH- 

CH(3)), 2 -methyl- 1-propenyl ( -CHdbdC (CH ( 3 ) ) -CH ( 3 ) ) and the like 



"Alkynyl" 

5 "Alkynyl" as used herein is a straight or branched 

acetynically -unsaturated group having from two to 25 carbon 
atoms . The groups contain f rex one to three triple bounds . 
Examples include 1-alkynyl groups include ethynyl (-CtbdCH) , 1- 
propynyl ( -CtbdC-CH (3 ) ) , 1-butynyl <-CtbdC-CH(2 -CH{3) ) , 3- 

10 methyl -butynyl ( -CtbdC-CH (CH ( 3 ) } -CH (3 ) ) , 3 , 3-dime thy 1-butynyl (- 
CtbdC-C (CH(3) ) (3) ) , 1-pentynyl { -CtbdC-CH ( 2 , -CH(2 -CH(3)) and 
1,3-pentadiynyl ( -CtbdC-CtbdC-CK ( 3 } ) and the like. 

"Aryl" 

15 "Aryl" as used herein includes aromatic groups having from 4 

to 10 carbon atoms. Examples include phenyl, naphtyl and like 
this . 

n Heteroalkyl n 

"Heteroalkyl" as used herein is an alkyl group in which 1 
20 to 8 carbon atoms are replaced with N (nitrogen), S (sulfur) or O 
(oxygen) atoms. At any carbon atom there can be one to three 
substituents . The substituents are selected from: -OH, -SH, - 
SCH3, -OCH3, halogen, -NH2 , NO2 , -S(O)-, -S(0)(0)-, -0-S(0>(0>- 
0-, -O-P(O) (O) -O-, -NHR and -R. Here R is alkyl, alkenyl, aryl, 
25 heteroaryl, alkynyl, heterocyclic, carbocyclic and like this 
groups. 

" Het eroalkeny 1 " 

"Heteroalkenyl" as used herein is an alkenyl group in 
30 which 1 to 8 carbon atoms are replaced with N (nitrogen) , S 
(sulfur) or 0 (oxygen) atoms. At any carbon atom there can be one 
to three substituents. The substituents are selected from group - 
OH, -SH, -SCH3, -OCH3, halogen, -NH2 , NO2 , -S(O)-, -S<0)(0)-, - 
O-S(O) (O)-O-, -0-P(0) (O) -0-, -NHR and -R. Here R is alkyl, 
35 alkenyl, aryl, heteroaryl, alkynyl, heterocyclic, carbocyclic and 
like this groups. 



"Heteroalkynyl" 
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,,„„,„ use '^ v-ereir. is an alkynyl group in which 

"Heteroalkynyl as use- ■= , 

™niace-withS (nitrogen), S (sulfur) or 
1 to 8 carbon atoms are replace rficn » 

ra --n atom there can be one to three 
O (oxygen) atoms. At a, n ^ _ 

substituencs. The subs titue..-= are _ s(0 )(0>-. -O- 

SH. -SCH3. -OCH3, halogen. -NH2 . N °2' 

u-,o r is alkyl, alkenyl, aryl, 

cmwoi-O- -O-P(O) (O -O-, -MM- here k is oj. * 

S(0)(0) o . ^ ...... , ie carbocyclic and like this 

heteroaryl. alkynyl, heterocyclic . caroocy 

groups - 



10 



"Heteroaryl" 

i. ac „«.«d -e-ein means an aromatic radicals 
"Heteroaryl as usea ..<=_ =-»■" 

! c r Q 10 carfa- atoms and additionally containing 
rnmnrisinq from 5 to 10 care-- -<-v 

comprising selected from group S, 

from and to three heteroatorr.s — tne ring 

trom ana , nclude *~- not limited to: furyl, pyrrolyl, 

1^ O or N. The examples inciuae . 

i -r^nlvi er-nolyl, benzyl and the like. One 
imi rtazolvl . ovridyl mdoiyi, q>- 

imiaazoiyi , ?y . oup can haV e substituents 

to three carbon atoms of aromatic group c _ s col- 

lected from -OH, -SH, -SCH3, -OCH 3 , halogen, -NH 2 . N 0 2 , SCO) 
-S(0)(0)-,-0-S(0)(0)-0- < -O-P(0)(0)-O-, -NHR, alkyl group. Here 
20 R Ts alkyl, alkenyl, aryl, heteroaryl, alkynyl. heterocyclic, 
carbocyclic or similar groups. 



■Cycloheteroaryl" as usee herein means a group co^^ 
fr om S to 25 carbon atoms fro, one to three aromatic groups which 
are combined via a carbocyclic or heterocyclic ring. An 
illustrative radical is f luorenylmethyl . One to two atoms in the 
rin g of aromatic groups can be 

-O-S(0)(O)-O-, -0-P(0)(0)-0-. -NHR , alkyl group. Here R is 
Vv i ar vl heteroaryl. alkynyl, heterocyclic and 
alkyl, alkenyl, aryl, nece.c-^ 

carbocyclic and like this groups. 

"Carbocyclic- designat es a saturated or 

"Carbocyclic" as usea — ^ ^, _ 

--^rr, 4 to 8 ring carbon atoms, 
unsaturated ring comprising -rom 4 to 8 ri g 

_ :,„i,hp cvclopentyl, cyclohexyl ana 

Carbocyclic rings or groups „._lude cyciop 



35 
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phenyl groups. Any carbcr. atom of the group can have 

substituents selected from -OK. -SH, -SCH3, -OCH3 , halogen, -NH2 , 
NO2, -S(O)-, -S(O) (0)-,-0-S(0 (O)-O-, -O-P(O) (O) -O-, -NHR, alkyl 
group and R . Here R is alkyl, alkenyl . aryl , heteroaryl, 
5 alkynyl, heterocyclic and carbocyclic and like this groups. 

"Heterocyclic ring" 

"Heterocyclic ring' 1 as used herein is a saturated or 
unsaturated ring comprising from 3 to 8 ring atoms. Ring atoms 
include C atoms and from one zo three N, O or S atoms. Examples 
include pyri-nidinyl , pyrrolinyl, pyridinyl and morpholinyl. At 
any ring carbon atom there can be substituents such as -OH, -SH, 
-SCH3 , -OCH3 , halogen, -NH2 . NO2 , -S(O)-, -S(OUO)-, -0-S(0)(O)- 
q_ # -O-P(O) O) -O-, -NHR , alkyl. Where R is alkyl, alkenyl, aryl, 
heteroaryl, alkynyl, heterocyclic and carbocyclic and like this 
groups. 

"Hybridization" 

"Hybridization" as used herein means the formation of duplex 
or triplex structures between oligomers and ssRNA, ssDNA, dsRNA 
or dsDNA molecules. Duplex structures are based on Watson-Crick 
base pairing. Triplex structures are formed through Hoogsteen 
base interactions. Triplex structures can be parallel and 
antiparallel . 

25 The word "halogen" means an atom selected from the group 

consisting of F (fluorine), Cl (clorine) , Br (bromine) and I 
(iodine) 

The word "hydroxyl" means an --OH group. 

The word "carboxyl" means an — COOH function. 
30 The word "mercapto" means an — SH function. 

The word "amino" means --NH(2) or — NHR. Where R is alkyl, 
alkenyl, aryl, heteroaryl, heteroalkyl, alkynyl, heterocyclic, 
carbocyclic and like this groups. 



10 



15 



20 



35 "Biologically active compounds (BACs)" 

"Biologically active compound as defined herein include but 
are not limited to: 

1) biologically active peptides and proteins consisting of 
natural amino acids and their synthetic analogues L, D, or DL 
40 configuration at the alpha carbon atom selected from valine, 
leucine, alanine, glycine, tyrosine, tryptophan, tryptophan 
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histidire] iysin. glutamic acid, methionine, 
isoleucxne. proline h ^ phenylalanine, methionine sulfoxide, 
serine, cysteine, glutamin - y^ 

threonine. arginxne. asc ^ c acid , o-methylserine. 

—leucine, norv ^ , s-benzylcysteine. - 

5 o-ethylserme. S » Y leucine and hexafluoro leucine, 

ethylcysteine . S.b.s dl , <cKion8 of amino acids, which 

Also included are other ■ w* substitue nts at carbon 

include but are not ^"f^ _ OCH3 , _p.-ci.-Br. -NH2 • The 
atoms such as -OH. - _ p hosphorylated. 
10 peptides can be also B ly«»W _ re nQt limited to: 

2) cellular prote ins J^^^^^.. , esterases, lipases, 
enzymes. DNA polymerases § transcr iption factors, 

proteases. ^"•^ prote ins. cyclins. cytoplasmic 

transmembrane proteins ^ 
15 proteins, nuclear proteins, toxi-.s an 

• RTJA such as mRNA. ssRNA. rsRNA and like 

3) Biologically active RNA sucn 

this - . a ivaloids and their synthetic analogues 

4) Biologic,lly active allcaloics ^ ^ ^ ^ __ CH3< 

wi th added ----- X, straight and branched. 
20 -0CH3. -F.-Cl. Br. 2, compounds which can be: 

51 "T-™ v::::^::::^ ^ M — 



25 



b) cytolitical toxins; 

c) neurotoxins; 

d) cof actors for cellular enzymes; 

e) toxins; 

the cellular enzymes. 

f) inhibitors of tne cei-u 



( . of bi ologically active substances (PBAC( S )) 

b r ol ogically active compounds (PBACs, " 



as 



30 -precursors of ^^^^ precur sors of BACs which 

used herein are biologically through chemical 

c an form whole BACs when bound to ^ ^ 
m oiety(ies) •«" °f /^ ^e selected independently from-. -S-S-. 
and and ml ar _ C (0)0-. -C(0)S-. 

35 _o-. -KH-C(O)-. -C(Q)-NH-. -CCOl-. 

_ s _. - C (S)S-. -C(S)G- and prot eins are synthesized 

Biologically active peptides . These shorter 

^iderrused^tr also biologically inactive precursors 



40 



of biologically active compounds. 
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Biologically active RNAs can be synthesized from 
biologically inactive oligoribonucleotides . 

"oligamer-PBAC" 

"Oligomer-PBAC" as used herein means a precursor of a BAC 
(PBAC) which is chemically bound at the first and/or last 
mononucleomer at the 3' and/or 5' ends of the oligomer through 
the chemical moieties L*l and/ or 1^2 . Chemical moieties L~l and 
L A 2 can be bound directly to a base or to a sugar moiety or to 
sugar moiety analogues or to phosphates or to phosphate 
analogues, 

u oligomer n -PA n " 

"Oligomern-PAn*' as used herein means the precursor of a 
biologically active protein or RNA which is chemically bound at 
the first and/or last mononucleomer at the 3' and/or 5' ends of 
the oligomer through the chemical moieties L~l and/or h"2 . n 
means the ordinal number of the oligomer of PA. PAs are 
biologically inactive peptides or biologically inactive 
oligoribonucleotides. Wherein n is selected from 2 to 300. 

a) In Formulas from 1 to 4 PBACs are designated as "A" and "B w . 

A-m-B is equal to a whole BAC "T" 

"m" is selected independently from -S-S-, -O- , -NH-C(O)-, 

-S-, -C(S)S-, 



-NH-, -C(O) -, 


-NH-, 


dbdN- 




C(0)0-, 


-C{0)S-, 


O-, -N=OJ- . 
















A-O-B 


is 


equal 


to 


a 


whole 


BAC 




A-NH-C(O) -B 


is 


equal 


to 


a 


whole 


BAC 


M«pn 


A-C{0)-NH-B 


is 


equal 


to 


a 


whole 


BAC 


nip* 


A-C(0)-B 


is 


equal 


to 


a 


whole 


BAC 


n«pn 


A-NH-B 


is 


equal 


uO 


a 


whole 


BAC 




A-dbdN— B 


is 


equal 


to 


a 


whole 


BAC 


nipn 


A-C(0)0-B 


is 


equal 


to 


a 


whole 


BAC 


n fpn 


A-C(0)S-B 


is 


equal 


to 


a 


whole 


BAC 




A-C(S)S-B 


is 


equal 


to 


a 


whole 


BAC 


nrga 


A-S-S-B 


is 


equal 


to 


a 


whole 


BAC 


tt fpn 


A-C(S)0-B 


is 


equal 


to 


a 


whole 


BAC 




A-N=N-B 


is 


equal 


to 


a 


whole 


BAC 
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. , -iv active conoounds can be formed through 

b) Bxologxcally a txve sftlectcd independently 



j !.™ai w tt\ m and "iti^l" are 

r etie v; °- n o. -co,—, -co.-. — . — . - 

ZZo- -co,s-. -cs.s-. -cs.o. — . ~ tn.t 



' is equal to biologically active compound "T" 



a BAC is represented on figure 4. 

10 , f „ om 5 to 7, precursors of BACs (PBACs) are 

c) In Forrnu as ^rorn 5 - ^ ^ ^ ^ w are 

desianated a=» FAn ' Wii . . 

aesiyncx mn amino acids or 



peptides consisting of r. - ribonucleotides. 

5 <» 1 -»-^-"-"-"°;- eas : t ^ e 3 ptoteins or Proteins can *e 

B»c. BACs xa thrs c,se are p slsnaling protein., 

enzymes. tr» S ™u«. > cytoplasmic 

transmembrane proteins, cytoi-iw 
proteins, nuclear proteins and --he like. 

20 Detailed disclosure of the invention bio iogicaiiy 

This invention relates to the syntheses of biological y 
nds directly into --he cells of living organisms, 
active compounds direct! ' q£ ^ or more oligomers to 

Th is is achieved by the . hy ^ ^ fcQ biolog ically 

" — chemically active 

groups . 

_ ...xi onlv chose eells of living organisms 

B,c ean be -"^^V 0Nft „ ol « cules of a determine* 
30 which have specific BNA 

sequence. - nrmil ias -f the invention are represented 

The principle Formulas 

be lows 
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Formula 1 . 

A -KM K A 2-B 
I I 

L A 1 L A 2 

5 M3>) Oligomer A y 3 M5-) v 5 ' (3/) Oligomer B 3 '< 5 '> 

cellular 
RNA, DNA 

7^ " ~~ ~~ 5 ' (3 ' } 

I hybridization of "Oligomer-PBACs" 
y to cellular RNA or DNA 
A _ K *1K*2-B 

5M3M Oligomer A fc.^ H»2 OI ' 90niefB 3 ' < 5 *> cellular 

3M5') 5'<3'> 




after hybridization the distance . cliem i ca i bond formation 
between the ends of theoligomers I 
is from 0 to 7 nucleotides 
of cellular RNA or DNA A - 111 ~B 

1 i 1-2 

5M3-) Oligomer A 3M5>r V |M3M 0li 9 0tner b » 'W'i 

M M II II I I I I I I I t LLLL __ cellular 

3 '< 5 '> 5 * 3 W DNA 



degradation of oligomers and/or 
linking moieties and release of BAC 
directly into targeted cells 



B A-m-B w is the biologically active confound T 

After hybridization of the "Oligomer-PBACs" "A* and "B" to 
5 cellular RNA, DNA or dsDNA , the chemically active groups K^l and 
K~2 of the oligomer-PBACs "A" and "B" interact with each other 
to form the chemical* moiety ?m M - , which combines PBACs "A" and "B" 
into one active molecule of biologically active compound "T" . The 
degradation of the oligomers and/or linking moieties L^l and L^2 

10 by cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC "T" directly inco the targeted cells. After 
hybridization of the oligomer-PBACs to cellular RNA or DNA the 
distance between the 3 ' or 5 ' ends of the oligomer A and 5 ' or 
3* ends of the oligomer B is from 0 to 7 nucleotides of cellular 

15 RNA, DNA or dsDNA. 
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, (3 ., Oligomer A 



5' ( 



3' (5' ) 



I 

_J3' <5' ) 



L"2 



3' (5') 



5' (3') 



cellular 

RNA, DNA 



| hybridization of 'Oligomer-PBACs 8 



OligomerA 



A 
I 



io cellular RNA, 

K A 2-E 
I 



cellular 

RNA, DNA 




5' (3' ) 



3' (5') 



atter hybridization the distance 
between the ends ot the oligomers 
is from 0 to 7 nucleotides 
of cellular RNA or DNA 



chemical bond formation 
and release of PBAC "A" 
from 'Oligomer A" 



A -m — B 



OliqomerB smsm 



5 



cellular 

RNA, DNA 



5' (3') 



1 



degradation of oligomers and/or 
linking moiety and subsequent 
release of BAC directly 
into targeted cells 



10 



■ A _ ffi -B' is the biologically active compound T 

„f che "oligomer-PBACs" "A" and "B" to 
After hybridization of the « R . 2 of che 

cellular BNA. » or dsDNA the «—^£T m J ety ^ of the 
oligo.er-PBAC --^rrt^BACs through the cb-i«l 

oligotner-PBAC "A" to combine ' biologically accive 

ro oiety into one accive ^cul ^ ^ ^ from ^ 

compound -T- with the subsequent Unking moieties 

oligomer. The degradation of tne olig 
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L-l by cellular enzymes or hydrolysis leads to the release of 

synthesized BAC M T" directly in-o the targeted cells. 

Formula 3 . 



A — K' 



B 
I 



5' (3' ) 



3' (5') 



OliqomerA ft . 1 ,,., VI- o-> OliqomerB ? ., 5 ., 

cellular 

" 5M3-I rna, DNA 



I hybridization of "Oligomer-PBACs" 
* zo cellular RNA, DNA 

A _ K~l 3 

I V^^,L~ cellular 



3' (5') 



5' (3') 



I chemical bond formation 

anerh^ization ,he distance J g^J**ZL 

between the ends of the oligomers of i^^ng moiety L A 2 
is from 0 to 7 nucleotides 
of cellular RNA or DNA 



A— m — B 

I Act L"2 



s ac c l. ^ , cellular 
01iqamBrA3| csj g^yv^y ; ■ > , .M?, 6 ? , r M5>) m * m 

3M5M MM " ^"^ 5"' (3 '» 

activated L*2 moiety 
interacts with L A 1 moiety 
v;izh release of BAC from oligomer 
directly into targeted cells. 



"A-m -B" is equal :o the biologically active compound "V 

The chemically active group K'l of the oligomer-PBAC A 
interacts with the linking moiety L~2 to combine the PBACs 
10 through the chemical moiety '-" into one active molecule of the 
biologically active compound "T" with the subsequnet release of 
one PBAC -B" from oligomer "B" and the activation of the chemical 
moiety L~2 . After activation, L~2 interacts with the linking 
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m oiety L*l co release the biological compound "T" fro. the 
oligomer directly into targeted cells. 



Formula 4. 

5 



10 



A -KM. K'2-B 
I l!"2 



S- Q-, nWrA^ -) v,..!'' 3 '» Oliver B 3 '' 5 '> 



3' (5') 



cellular 
- RNA, DNA 

5' (3') 



hybridization of "Oligomer- PBACs' 
RNA or DNA 



I hycnaizamo 
f tc cellular 

t \y I cellular 

3' (5' ) 

I chemical bonds formation 
| and release of PBACs "A* and "B" 
from oligomers A and B 

is eoual to die biologically active compound "T" 

After hybridization of the "oligomer -PBACs" A and "B" to 
cellular RNA, DNA or dsDNA , the chemically actxve group 2 of 
the oligomer-PBAC "B" interacts with the linking moxety L 1 of 
the oligomer-PBAC "A* to combine the PBACs through the chemxcal 
mo iety . At the same time the chemically actxve group K 1 of 
the oligomer-PBAC "A" interacts with the linking moxety L 2 of 
the oligomer-PBAC "B" to form chemical moiety Which together 

15 with chemical moiety m combines two -Oligomer -PBACs" xnto one 
active molecule of biologically active compound -T-. wxth the 
release of BAC from the oligomer. 



Formula 5. 
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j^; 

i — " vTF) 

3* 15') I hytridization of 'Oligraier-P.Vn's cellular 

* co Rl^A or DNA directly in cells m> m 
^ £i w W ^ w L1 . 



Oliocner'n'i Ms-i 

EEC x 

cellular 



3M5M \^ 



Distance between "Oligomer-PA'n's I bonds formation R»# DBl 

is N nucleotides of RNA or Y 
(N= from 0 to 7) 

5 ., 3 . ffliggerl^ ; s ., ^J^^i Ji^ 2 ^ 5 . (3 .,V01ig°^ ,,, 
"Mil I I I I Ml 1 1 " " ,, (3 ., 

3M5M 



I 

'PA\— m — '?A'. — m — ■ - - — m — 'PA' } is 



degradation of oligomers and/or cellular 
linking moieties with release of rna, DNA 
whole BAC directly into targeted cells 



biologically active compound "PR" 

After simultaneous hybridization of "Ollsrcmern-l-PAn-l" 
and -Oliuomem-PAn" to cellular RNA or DNA. the chemically 
active groups. K~l and K~2 interact with each other to form 
the chemical moiety "m" between "01igamer n -i-PA n -.i« and 
"Oligomern-PAn" correspondingly; This step is repeated in 
the cells n-1 times and combines n-1 times all "PA n "s 
into one active molecule of the biologically active 
compound "PR" which consists of n PA n so that compound 
{ " PA" i -m- " PA " 2 -m- " PA " 3 -m- " PA" 4 -m- . . . -m- " PA n - 3 " " PAn- 2 " 
"PAn-l"-m-"PAn") is biologically active compound "PR". The 
degradation of the oligomers and/or linking moieties L~l and 
L~2 leads to the release of the synthesized BAC "PR" 
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directly into targeted ceils of living organs, 
selected from 2 to 2000; 
Formula 6. 



Here, n is 



'PA'x R A >'PA" 2 

m Li 

Oligomerl J 



K1-"PA* 



ri-;»- n 



loligoaerij 



L A 1 

yOligomer'n* 
5'(V) V (S'l 



5'(3'l 3'l5'l 5'tVl — TIS') W } 'l 5,) 

— 1 hybridization of 'Oligoier-PA'n's 

▼ to HHA or KJX directly in cells RHA or I» 



5 ., 3 .,01igo8!erl 



1/2 L»l L*2^ b-i 



■ ■ ■ 



k*i- , pa\, 
r n 

L A 1 




Distance between 
is H nucleotides 
(H= from C to 7) 



•Oligoner-PA'n's I 
of RNA or IMA ▼ 



chemical bonds formation 



cellular 
HftorKft 



'PA' 

,„., «pv m — ■ ■ ■— m , n 



3' C3> 



3M5') 



I degradation of oligomers and/or CBilulaT 
linking moieties with release of gflfc 0 r fflfc 
whole BftC directly into targeted cells 

{ .p A . m .p A ' 2 -m— 'PA-j-m - — -'ft',} iS 

1 biologically active compound "PR" 

5 

,0 moiety I.-2 of ••^-*->* 1 d in the cells 

through chemical «»"^ "» ^".jT^, , £ t.r hyhridization of 
- 1 » d CO,nbln " ~ IZ one active molecule -f ">e 

biologically active compound PR . 

ISA/EP 
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that compound {PAi -m-PA2-m-PA3 -rr.-PA4-m- - - ■ -m-PAn-3-n\-PAn-2-m-PA n - 
1-m-PAn) is equal to the biologically active compound PR. The 
degradation of the oligomers and/or linking moieties L"l by 
cellular enzymes or hydrolysis ieads to the release of the 
5 synthesized BAC PR directly into targeted cells of living 
organism, here n is selected from 1 to 2000; 
Formula 7 . 



■PA' 



Oligomerl 
5M3'] 3' (5') 



j 



L*l L*2 
\0ligoter2^ 
5*13*) 3' (5*1 



5'{2\ 2' !5'] 



K A 1- B PA' 
( D 

^ OligcKner 'n' 
5'(3') 3' (5M 



3'(S) 



i 



5' (3M 

hybridization of 'Oligomer-PA'n's 

to :3k, USA directly in cells Rna or dna 



L~2 



L*l t L*2^-^ L - L-2 7 1 

s-is-iOligcmerl J*'«m _ vOligoae] 
ii g i i Sttt 



k a i-'pa" 




3'<5') ^/ 

Distance between 'Oligomer-PA'n's^ i chssical bonds formation 



is 



5' (3*) 

cellular 

RNA or DNA 



is N nucleotides of RNA or DNA f Activation of L A 2 moieties 
■ 

2 



PA' 



|H= from 0 to 7) 

. PA . _ m — 'PA\ — m — "y-- 3 — "> ~ ■ ■ ■ — m 

1 r - X L A 1 



ActL*2 v ^ l"l ActL A 2. ActL A 2^ v 

1 ' ' ' ' I 1 1 111 C * t \ • I 



3M5'1 



I 



5' (3') 

Activated L A 2 linking moieties cellular 
interact with L A 1 linking rna or eka 

celeries with release of 
whole BAC directly into targeted cells 



'PA' 



• m 



L A 2 L A 1 



ipji m — *zy - 

V2 L'l 



•m 



— 'PA' 



• L A 1 



ta-i Oligomerl J VoligaierlJ , ,. Vaigoner3 J bligoiaer'n' 
Mi ll [^ sj 5 (3 ^ M 1 ---*'Yrrrrn-<*'> 5 3 ITTTT iil 



3M5*) 



5' UM 

cellular 

RNA or DNA 



10 
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«.,«« hvb^dizatien of "Oligomer n -i-PA n -I" and 
Afcer -- ltaneOU ^ h i y a b r -^ A DNA or dsDNA, the chemically 
-oligomarn-PAn" to cellular * ' interacts with the 

active group X 1 of rn _ pAn „ to bind PA n -i and PA„ 

linking moiety ° f _ ^ inCeraction o£ K ~l with ^2. 

through chemical moiety - ^ ^ ^ ^ interact with linking 
L -2 is chemically activated so . dest roying the binding of 

mo iety L-l of the ^i^^"-^^ is re peated n-1 times, so 
the oligomer* 1 to PA ^ ^'.^ from n PAn s {PAl -m-PA 2 -m-PA3- 
c „at only whole BAG PR _c ^ , is release d directly 

m .p A4 -m-...- m -PAn-3---n-2 n organisms , here n is selected 

into the targeted cells of living 

from 2 to 20D0. Formu las 1.2.3,4.5.6 and 7 are 

The chemical moieties -r. ...e 



as follows: -s-S-, -N(H)C(0)-, 

C(0IN(HI". -C(S>-0-. -C(SI S . 



) - , 

-NH-, -23-; 

K~l is selected independently from: -WC2) . dbdNH. -OH. 
• n -Br -I. -R~1-C<X)-X~1-R~2; 
20 -SH, -9. -CI. Br - 

K - 2 is selected independently from: - NH(2) -dbd-HH. -OH. 
SH, -^l-C(X)-X^l-^2, -F. -CI. -Br. -I, 

L ~l is independently: chemical bond. -R*l-. -R-1-0-S-IT2- . 

^•-o-,»-a.. 

_R-1-C(X)-X^1-R~2-; 



30 



35 R-l 



n -R~l-0-S-R^2-, 

-E-l-CW-X-l-R-2- -«-l-X-C«X)-X-C(X>-X R . 

„,iv chemical bond. alkyl. alkanyl. 

■ ------- — ' 

RECTIFIED SHEET (BULE 91) 
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P(xxx>-x~i. -ri-Pix)(x'i-ri-P(x)(x)-ri-?ix)(x)-ri, 

C(S)-. any suitable linking group; 

r~2 is independently chemical bond, alkyl. alkenyl. alkynyl. 
aryl. hateroalkyl, heteroalkenyl . heteroalkynyl . heteroaryl, 
cyclohe-eroaryl. carbocyclic. heterocyclic ring, X*l- 
P(X) (X) -X-l. -S(O)-. -S(0)(0)-> -X-l-S(X) (X)-X-l-. -C(O)-. - 
N(H) _, -N=N- » -X-l-P(X) (X)-X-l-. -X-l-P(X) (X)-X^l-P(X) (X)- 
X-l. -X-l-P(X) (X)-X-l-P(X) (X)-X-l-P(X) (X)-X-l. -C(S)-. any 

suitable linking group; 

X is independently S, O. NK. Se. alkyl, alkenyl, alkynyl; 
X~l is independently S, 0, NH, Se, alkyl, alkenyl, alkynyl. 



in Formulas 1,2,3,4,5,6 and 7 the linking moieties L"l and 
L~2 are bound to the first and/or last mononucleomers of the 
oligomers at their sugar or phosphate moiety, or directly to 
base, or to sugar moiety analogues, or to phosphate moiety 
analogues, or to base analogues. 

All the described schemes demonstrate that BACs can not be 
synthesized in non-targeted cells because the molar concentration 
of the chemically active groups is too low, and without 
hybridization of the oligomer-PBACs to the template, specific 
reactions can not occur. After hybridization of the oligomer- 
PBACs to a specific template, the concentration of the chemically 
active groups is sufficient for the chemical reaction between the 
chemical groups of PBACs to occur. The reaction leads to chemical 
bond formation between PBACs and subsequent formation of a whole 
BAC The degradation of the oligomers and/ or linking moieties of 
the oligomers with PBACs leads to the release of BACs directly 
into targeted cells. To synthesise biologically active polymers 
such as proteins and RNAs of determined structure directly into 
cells more than two PBACs can be used. PBACs for synthesis of 
proteins or RNAs are designated as PA„. Pa n are peptides or 
oligoribonucleotides. The mechanisms of the interaction of such 
PBACs are the same as in the synthesis of small biologxcally 
active compounds. The difference is that the PBACs (with the 
exception of the first and last PBACs) are bound simultaneously 

RECTIFIED SHEET (RULE 91) 
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nds of t-e oligomers so chat the directxon or 
to the 5' and 3" ends of t , 9 ^ ^ ^ be 

synthesis of the biologically 

determined. synthesized by proposed methods 

Possible - ° s f ^^ation of the metabolism of 

are: 1 ) Killing of cells 2) ^ ^ ^ ^ R+ 

cells 3) Blocking of xmpor.an x ^ .^.^ 

ca++ ^^^^£t*«. peptides. alkaloids and 
transmission,. BALS can be cleave d into two or 

synthetic organic After interaction between the 

mG re precursors ca ^ ^ moiety 

chemical groups of PBACs, 

, . 2 3 ard 4 PBACs are designated as "A" and 
a) In Formula 1.2,3 anc 

" B " _ is equal to a whole BAC "T" 

A -" m "" B . n frnm _s_c- -O-, -NH-C(O)-. " 



C(0)-NH-, -C (O) 
C(S)0, -N=N- - 



-NH-, dbdN-, -C(0>0- 



20 



25 



30 



A-o-B 

A-NH-c(O) -B 
A-ciO)-nH-B 
A-c(0)-B 

A-NH-B 
A-dbdN--B 

A-c<o)0-B 

A-c(c»s~B 

A-C(S>s-B 

A-s-s-B 

A-c(S>o-B 

A-n=n-B 



is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 



nrpti 
itfjin 

■f ij»it 
nip ii 
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40 



b) A biolog 
the moieties "m 



• al iv active comoound can be formed through 
gxcally actxv ^ ^ 

-m" and ml- m 



e c- -O-. -NH-C(O)-. - 
independently from: -8 S . 

«u-. dbdN-, -C(0)0-. -C(0)S . 



-. -C(0)-NH-, -C(0) 



-C(S)0, -N=N- , SO 



KH-. dbdN-, 
that 
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\& is equal to biologically active compound "T" 



This kind of interaction is represented in figure 4. 

c> In Formulas 5, 6 and 7. precursors of BACs (pbacs) are 
designated as "PAn". where n is selected from 2 to 2000. "PA" are 
peptides or oligoribonucleotides consisting of from 2 to 100 
amino acids or ribonucleotides correspondingly . n is the ordinal 
number of PA in a series of PAs and designates the sequence of 
binding of PAs to each other. 

{ " PA1 " -m- " PA2 " -m- " PA3 " -m- . . -m- " PAn- 3 " -m- " PAn-2 " -m- " PAn- 1 " 
-PAn") is equal to BAC "PR". BACs "PR" in this case are proteins 
or RNAs. Proteins can be cellular proteins, enzymes, 
transcription factors. ligands, signalling proteins, 

transmembrane proteins, cytolitical toxins, cytoplasmic and 
nuclear proteins and the like. RNAs are selected from mRNA. rsRNA 
and the like. 

Brief description of drawings. 

Fig.l Synthesis of the toxin daphnoretin. 

Toxin Daphnoretin is cleaved into two precursors. After 
simultaneous hybridization to cellular RNA of the oligomers bound 
to the daphnoretin 's precursors, the chemically active hydroxyl 
group of daphnoretin 's precursor "A" interacts with the 
chemically active Cl group of precursor "B" to form a chemical 
bond between two daphnoretin precursors. The degradation of the 
linking moieties and/or oligomers leads to the release of the 
biologically active molecule directly into targeted cells. 

Fig. 2 Synthesis of the neurotoxin peptide, 

Neurotoxin is cleaved intc two shorter. biologically 
inactive peptides. After hybridization to cellular RNA or DNA, 
the chemically active NH 2 group of peptide "A" interacts with the 
linking moiety -C(0)-0-L~2, forming a peptidyl bond. After the 
peptidyl bonds formation, the chemically active group -SH of 
peptide "B" interacts with the linking moiety L"l-S-S- which 
binds peptide "A" with oligomer "A". After this interaction, an - 
S-S- bound between the two cysteins is formed and the 
biologically active neurotoxin is released into targeted cells. 
Amino acids are designated as italicised letters in one letter 
code. 

Fig. 3 The synthesis of the toxin tulopsoid A. 
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•a A is" "eaved into two precursors. After 
Toxin tulopsoxd A - ^ m of the olig0 mers bound 

simultaneous hybridxzacxon c- ~ ' active hydroxyl group 

to the ^"^^ac'ts with the -CH 2 -S-C<0)- lining 
of the oligcmer-PBAC A tulo psoid' s precursor -B- . 

moiety to for, a ^^^0!^ 2. The activated -CH 2 -SH 
releasing precursor B t he dicing moiety -S-O-. releasing the 
moiety interacts wxth the - 
w ,ole tulopsoid A fr om olxgome ^ ^ 

Fig .4 Synthesxs of the^to ^ transC ription. It 

Toxin-amanitxn xs 1 - - rsors> which can be used to 

can be cleaved xnto two xnact J ^ ^ hybri dization 

synthesise the whole < s precursors to cellular 
of all oligomers bound wxth . . amanitin . s preC ursor -A" can 

RNA or DMA. free amxno group S _ L „ 2 to fo rm a peptidyl 

interact with the ^^^7 vrlcLsor -B- from oligomer 2. 
bond and to release amanxtxn P gor „ A . to the oligomer 1 

The linking moiety of amanxtxn P ^ ^ oligomer 1 

is semistabile. The release of precu ^ ^ Qn the 

is performed due to actxon u 3 ^ 4 bound with the 

linking moiety -C<0)-0-S-L - ^ ^ hyb ridized on the same 
amanxtxn' s *^ SOr " "^^^ group of amanxtxn" s precursor 
molecule of RNA or DNA. The am _ C (0)-S-I,~1 to form a 

. B . interacts with the carooxyl »a" from the 

peptidyl bond, ^*^J^^~p_« - - the 
oligomer 3. The « -lease of precursor "B" from the 

oligomer 4 is semxstabxle. - activated -SH group 

oligomer 4 is performed due to actxon 
on the linking moiety ' l^omicin. 

F ig.5 Synthesxs J^"^^ into two precursors. After 
0 Toxin D-actxnomxcxn xs c pBACs to cellular RNA 

simultaneous hybridxzatxon oft «o of precursor 

or DNA chemically actxve amxn - ^ hydroxyl 

"A" interact with the *«xc«lly - vely to fo rm two 

gro ups of D -actinomicin-s precursor 

35 chemical bonds ^J^^^ >• 

Pig. 6 Synthesxs . : the to ^ precursors> which are 

Toxin ochratoxxn A xs 1 " ^ hybridizat ion of the 

bound to oligomers. Afte. ^ ^ cheniically actxV e 

oligomer-PBACs to cellula. with the moiety C(0)-0- 

40 amino group of precursor B 
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which links precursor "A" wich oligomer A. to form a chemical 
bond between the two ochracoxir. precursors. After oligomer or 
linking moiety degradation in the cells the whole biologically 
active molecule of Ochratoxin A is released into the targeted 
cells . 

Fig. 7 Synthesis of the toxin ergotamin 

Toxin ergotamin is cleaved into two precursors, which are 
bound to oligomers. After simultaneous hybridization of the 
oligomer-PBACs to cellular RNA or DNA. the chemically active 
amino group of precursor "B" interacts with the moiety C(0)-0- 
which binds precursor "A" with oligomer "A", to form a chemical 
bond between the two ergotamin precursors. After degradation of 
C he oligomers, RNA, or DNA in the cells, the whole biologically 
active molecule of ergotamin is released into the targeted cells. 

Fig 8. Synthesis of proteins. 

The synthesis of a biologically active protein of n 

peptides . . 

Peptides are bound to oligomers simultaneously at their 
amino and carboxy ends, with the exception of the first peptide, 
which is bound to the oligomer at its carboxy end, and the last 
peptide, which is bound to the oligomer at its amino terminal. 
Two oligomers bound to peptides ( oligoaer-PAs ) are hybridized 
simultaneously to specific RNA or DNA molecules, the distance 
from each other between 0 and 10 nucleotides of cellular RNA or 
DNA. After hybridization, the amino group of the oligomer-PA n 
interacts with the -L~2-S-C(0)- linking moiety to form a peptidyl 
bond between peptide " n -l" and peptide -n" . The peptide n -i is 
released from the oligomer n -l at its carboxy terminal. The 
activated -L~2-SH group interacts then with the linking moieties 
-O-S-L-l and -O-NH-L-1 which bind peptides n at their ammo 
terminal with oligomers n - After hybridization of all n oligomer- 
PAs the process is repeated n-l times to bind all n peptides into 
one biologically active protein. Linking of the peptides at the 
amino terminal with oligomers is performed by amino acids which 
have hydroxy 1 group such as serine, threonine and tyrosine. 
Fig 9. Synthesis of proteins. 

The same process is shown as in figure 8, but this time the 
peptides are bound at their amino terminal Co oligomers through 
aminoacids with amino and mercapto groups, for example cysteine, 
arginine. asparagine, glutamine and lysine. The activated -D-2-SH 
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•^v, t-H^ ^in>ing groups such as -S-S-L"l. -S- 
gr oup can interact with theli- ^ ^ moieties ^ to 

NH-L-1 to form -L 2-S-b i, - . 
release peptides from oligomers. 

1 °" ^i^re" ..plrT^re oligonucleotides comprising 
5 In thxis figure *^n 

from 3 to 303 nucleotides ^ & series of 

_ t " p An M means un- 

lised , n th e synthesis of whole RNA, where 
oligoribonucleotides used -n 

n is selected from * " "° t £^ uah the che mical moiety -O-. then 

PM rtVj couples with P.3 through chemical moiety -O-. 

lB turn PM- . »2 ~ * pA4 through chemical m oiety -O- 

t hen P Al -m-PA 2 -m PA3 c P oligoribo nucleotide is bound, 
and so on until the last 

15 The chemical moieties xn tigu 

follows: -S-S-. -N(H)C(0)-. - 

- - ^cT-s -o -c(s,-. -=(0,-0- 

C(0)N(H)-, -C(S)-0- ( -C(S) S , 
-NH-, -S-; 

20 . , , onl .i v from - -NH(2) . dbdNH. -OH, 

K~l is selected independently from. 

w el -Br -I. -R-l-C(X)-X-l-R-2; 

K-2 is selected independently from: - WW . 
25 -SB. -R~1-C(X)-X~1-R~2, -F. -Cl. "Br. -Ii 

• „ ndent ly chemical bond, -R-1-. -R~l-0-S-R*2-. 
L-l is independently, cnem 
-R-l-S-O-R-2-. -R-1-S-S-R-2-, -IT1-S-H H) R 2 
-R~1-N(H)-S-R~2-. -R^l-0- N (H)-R^2-. -R l-N{H)-0-R 2 . 
30 -R-1-C(X)-X-1-R A 2-; 

i , j . r ai. -R~l-0-S-R""2- , 

^2 is independently: ^"^^f V 
-R^l-S-O-R^-. -R^l-S-S-R-2-. - R ^ 1 - S -^ ) - R H ^ 0 _ R . 2 _ 
-R~1-N(F)-S-R~2-. -R-l-0-N(H)-R-2-, -R l-N(H)-0 ' 
,~> _r-1-X-C(X)-X-C(X)-X-R-2-; 
35 -R~1-C(X)-X~1-R~2-, -R l a uv 

• rieoe ndently chemical bond. alkyl. alkenyl. 
^ 1S - d f en ^^ alkyl , heter oaHcenyl. heteroalKynyl . 
alfcynyl. aryl. ca rbocyclic. heterocyclic ring. 
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C(O)-, -N (H) - , -N=N- , -X^l-P(X) (X) -X~l-, -X~1-P(X) (X)-X~l- 
P(X) (X) -X~l. -X-l-P(X) (X)-X-l-P(X) (X)-X^l-P(X) (X)-X~l, 
C(S)-, any suitable linking group; 

R~2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, hateroalkyl, heteroalkenyl . heteroalkynyl ( heteroaryl. 
cyclone- eroaryl, carbocyclic, heterocyclic ring, X~l- 
P(X)(X)-X~1. -S<0)-, -S(0)<0)-, -X~1-S(X) (X)-X^l-, -C<0)-, - 
N(H)-, -N=N- , -X-l-P(X) (X)-X-l-, -X-l-P(X) (X)-X*1-P<X) <X) - 
X~l, -X-l-P(X) (X)-X-l-P(X) (X)-X~1-P(X) (X)-X~l, -C(S)-, any 
suitable linking group; 

X is independently S, O, NK, Se, alkyl, alkenyl, alkynyl; 
X~l is independently S, 0, NH, Se, alkyl, alkenyl, alkynyl . 

Best mode for carrying out the invention. 

The synthesis of different toxins and alkaloids directly 
into targeted cells. 

Example 1. The synthesis of the toxin alpha amanitin. 

The amanitin is a toxin present in mushrooms. It acts as a 
very strong inhibitor of transcription in eucaryotic cells, and 
is therefore very strong toxin. 

The synthesis of alpha -amanitin is represented in Fig. 4 The 
structure of the toxin is a cyclic peptide with modified amino 
acids. The molecule of alpha-amanitin can be cleaved into two 
inactive precursors, which are bound to 4 oligomers through 
linking moieties L~l and L~2, designated in Figure 4. After 
hybridization of all oligomers to the same molecule of RNA the 
synthesis of toxin amanitin is occurred. 

* Example 2. The synthesis of .biologically active peptides. 

The synthesis of BACs consisting of amino acids makes 
possible the synthesis of practically any peptide. These 
peptides can be involved in a wide variety of processes. The 
specific synthesis will occur only in the cells where the 
specific sequences are represented. 

The synthesis of peptides such as endorphins or toxins which 
block Na, K, Ca channels can be performed directly on specific 
RNA or DNA sequences. These peptides can act as agents 
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,1. o* the nervous system, or as analgesic agents, 
stimulating cells o, th blologlC ally active peptides xs 

To date, the number _ of too- £ynthesi2ed from natural amino 
I" ril^^om^etic ammo acids of D or L 

5 conformations. rtr „ x ; n is represented in Fig. 2. 

Tne svnchesis of neurotoxin is rey 
The syncn coxin tulopsold A . 

Example 3. The syn thesxs o ^ cyto litical 

Toxin t.lopsoxd A 1S " g ^- leaved into two precursors. The 
toxin. Toxin tul^dA xs - rsor "A" can interact 

10 chemically active hydroxyl g- mo iety to form a 

after Hybridization with tne » ^ # ^ ^ release 

chemical -nd with tulopsoxa^s P ^ activated ^ moiety 
of precursor B from rel easing the whole 

interacts with the Ixnkxng moxety 
15 tulopsoid from oligomer (Fig^ 3 • > ^ dapnnoret in. 

Example 4 . The synthesxs o ^ ^ & ^ 

Toxin daphnoretxn xs an 
cytolitical toxin. ^ precursors . Afte r 

Toxin Daphnoretxn xs cl. , coupled to the 

siraultaneous ^emically active hydroxyl group of 

aaphnoretin-s P" . !\ L ts I ith the chemically active 
daphnoretin's precursor A cnemic ally bond between 

CI group of P«cur-or B ^ tion of the oligomers or 

daphnoretxn "3 P" c » rS ° r " * of the biologically active 

25 linking groups leads to the -i 

.olecule directly into targete, ^ J^ actinomicin . 

Example 5. The synthesxs o .the toxx ^ & ^ 

Toxin D-actinomicxn xs an 
cytolitical toxin ^ precursors . After 

30 Toxin ^-"^"""^^ to ce nular RNA or DNA, the 

nyb ridization of twc > olxgom ^ ^ 

chemically actxve group , a» ^ hydroxyl 

interact with the chemxcally actxve g P ^ 
r espectively of D-actinomicin ■ s P*^"' 

3S chemical bonds between ^ -~ t ™ ocnratoxin A. 

Example 6. The synthesx =f ^ ±> ^ strong 

Toxin ochratoxxn A -s 

cytolitical toxin. ^ ^ precursors boU nd to 

40 oli3 oir - - -r ers " cellul " MA 
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or DNA, che chemically active amino group of the precursor °B" 
interacts with the moiety -O-C(O) of precursor "A" to form a 
chemical bond between the two ochratoxin precursors. After the 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of Ochratoxin A will be 
released into targeted cells (Fig. 6.). 

Example 7. The synthesis of the toxin ergotamin 
Toxin ergotamin is an alkaloid and is a strong cytolitical 

toxin. 

Toxin ergotamin is cleaved into two precursors which are 
bound to oligomers. After hybridization of the oligomers to 
cellular RNA or DNA, the chemically active amino group of 
precursor "B w interacts with moiety -O-C(O) of precursor "A" to 
form a chemical bond between the two ergotamin precursors. After 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of ergotamin will be 
released into the targeted cells. 

By using more than two oligonucleotides bound at their 
5*, 3' ends to precursors of biologically active compounds, higher 
concentration level of the biologically active substances can be 
achieved into targeted cells. 



JS /*, . °j 2 , , / V 



I I I I 1 



i 

Oil / \ 00 I \ oo 



Oil, 012, 013 are oligomers 1,2,3 which at their 3* and 
5* ends are bound * to precursors^ of biologically active 
substances . 

Such linking can also prevent oligonucleotides from 
exonuclease degradation and stabilise their activity in cells. 
In any case, the products of the degradation of the peptides and 
oligonucleotides formed from natural amino acids and nucleotides 
are not toxic, and can be used by cells without elimination from 
the organism or toxic effects on other healthy cells. 
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"J? '-an be used for the synthesis of 
A ll the toxins descrx ' ~ us±ng fch- hybri dization of 

t oxins in cells inf ^ ^ DNA . In USA patent 5,571.937 the 
the oligomers to double found 

homopurine sequences of Hi ~, _qaAGGAATAGAAGAAGAAGGTGGAGAGAGAGA-3 ' 
One such sequence xs 3 ' Using two oligomers: (X-5- 

(seq ID NO 43 USA patent 5 , _ ^^^^gagAGA-3 • ) bound 

GAAGGAATAGAAGAAG-3 ' ) » ^ ^ to pBACs synt hesis of the 

through linking "^"['^'-^n cells infected by HIVl can 
corresponding BACs Erectly ... ■ zed Qnly in tho se cells 

be achieved. The toxxn wxl b- ^ be nQt killed by 

infected by HIVl. Other healthy cells 

synthesized toxin. 

The synthesis o* **^ can be performed according to the 
The synthesxs of protexn - ^ ^ ^ p . gs 8>9 . 

scheme designated in 5 ; can be used to synthesise the 
Relatively small moleC " le tissue of a living organism. These 

whole active protexns xn any ^ ^ barrier> or 

small molecules can ^ ly j£^ tlon prodU cts of such compounds 
enter other txssues . The « e 9 are also not toxic 

can be used as nutrients for -lis y ±n the case 

to other cells where -^Xo^nucleotides . The synthesis 
where oligomers are o1 ^ 0 "* 0 ' per formed on one template 

of .hole proteins of Isomers of the length 10-50 

i 300-500 nucleotides ^ consis ting of 2-30 amino acids 

nucleomonomers bound to *> eptl synthesise a protein of 

<*» — -\jTZ e n Theo S ;e a cIcally. it is possible to 
molecular wexght 50 KD molecular mass. The number of 

synthesise the protexns of any ^ ^ ^ efficiency of 
0 oligomer-PA5 can vary from ^ and depends on the 

synthesis of large ^°^ S degradation of the oligomer-PAs 

velocity of the reactxon and the deg 

in the living cells. proteins can be modified later 

By this method, synthesued re. biologically 
35 in the cells by cellular enzymes to 

active form of the protexn. SD6 cific proteins only in 

those cells xn whxch the P These proteins can b e 
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enzymatic reactions, translation regulation, cells division or 
apoptosis . 

The mechanism allows the synthesis of any protein directly 
into targeted cells. The synthesized proteins could inhibit a 
5 cell's growth or division. or could stimulate division and 
metabolism of cells where specific RNAs are expressed. By the 
method described, it is possible to synthesise not only one 
protein, but also many different proteins in the selected cells. 
These proteins could change even the differentiation of the 
10 targeted cells. The targeted cells can be somatic cells of living 
organisms, tumour cells, cells of different tissues, bacterial 
cells or cells infected by viruses. 

Example 8 Synthesis of the tumour suppresser p53 . 
The synthesis is performed according to Formula 6. 
15 In the example below, the peptides from PA 2 to PA3.4 are bound at 
their NH 2 end to the linking moiety L~2 through the OH group of 
amino acids serine or threonine. The linking moiety L~2 is bound 
to the phosphate or sugar moiety of the nucleotides localised at 
the 5" end of the corresponding oligomers. The amino acids at the 
20 COOH ends of the peptides are bound to the oligomer through acyl 
moieties <L"1) bound to the 3" OH group of sugar moiety of the 
nucleotide localised at 3' end. After hybridization to specific 
cellular RNA , the NH 2 group of the oligomer n -PA n interacts with 
the linking acyl group of the oligomer n -i-PA n -i to form a 
25 peptidyl bond between two oligomer-PAs . The whole P53 protein can 
be synthesized using only 14 oligomer-PAs and a 250 nucleotide 
long region of RNA for hybridization to the oligomer-PAs. 

PAi, PA 2 . PA 3 . PA4. **5, PA6 - PA7 < PA8 ' PA9 ' * Al0 ' PA11 ' 
30 PA12, *Ai3 and PA14 are the peptides which are bound to the 
oligomers. Tne sequences of the peptides are represented below. 

PAi -MBEPQSDPSV EPPLSOETFS DLWKLLPENN VL 

PA 2 SPLPSQAM DDLMLSPDDI EQWF 
35 PA 3 -TEDPGPDEAP RMPEAAPP.VA PAPAAP 

PA4 .TPAAPAPAPS WPLSSSVPSQ KTYQG 

pa 5 _ SYGFRLGFLHS GTAKSVTCTY 

PAs -SPAL NKMFCQLAKT CPVQLWVDSTPPPG 

PA7- TRVRAM AIYKQSQHMT EVVRRCPHHE 
40 PA8 - TCSDSDGLAP PQHURVEGN LR VEYLDDRN 
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PA 9 - TFRHSVVVPY EPPEVCSDCT nm«i 
X?2££Zk SKKaOSTSBH KKLMFKTEGP OSO 

C- cysteine. 0 "S^*^ * " _ leuc ine, * - lysine. * - 



"v, i«7 T - phenylalanine. »- Feline, 3 - * 
methxonxne. F pne y sine , V - valine, 

threonine. cher , ica lly phosphorylated. In this 

)5 The tyrosxne xn PA 7 can ^ ^ synthesized 

way an already actxve for. o th ^ ^ 

directly in the cells. It xs p 
edification at any amino acxd of 

i 4 nome r 1 5 ' -cccaatccctcttgcaactga-3 

olxgomer 1 attctacC acaagtctg=cctt-3 ■ 

20 olxgomer 2 5 gctccactg - 3 ■ 

oligomer 3 cty y 5:1 

A 5 - -taccttggtactcctctaa-3 

oligomer 4 => t<A fc -> . 

5 . -atgccatattagcccatcaga-3 

oligomer 5 5 acgcc «^n- t -3' 

_ « 6 5 • -ccaagcattctgcccctccttt 3 

oligomer o 13 - , 

t 5 • -tccggtccggagcacca-J 

25 oligomer 7 b u y ^ ^ , 

5-gccatgacctgtatgttaca-3 

oligomer 9 5 ■ -ggtgtgggaaagttagcggg-3 

oxxgomer 10 5 ■ -gcgaattccaaatgattttaa-3 

oligomer 11 5 • '"^"""""'"I* 3 ■ 

30 oligomer^ 5 ■ -agagtgggatacagcatctata 3 

isomer 13 5 • -acaaaaccattccactctgatt-3 

oligomer u -* 7 , 

i>i s • - ttggaaaaaccgtgaaaaa-j 

oligomer 14 => ctaya 



35 



40 



v, ..in a-e oligonucleotides antiparallel to 
All oligomers herex a hybridiz ation 
the human plasminogen antxgen acU ^ 
of the oligomer-PAs to the RNA ^ ^ oligomern is equal to 0 
of the oligomer*-! and the ^ ^ ^ ^ ^ 

nucleotides of plasminogen antxg 
herein is from 1 to 14 . 

^U-MEEPOSDPSVEPPLSQETFSDLWKLLPENNVL 
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Oligomer 1 -PA i is 



5 Oligomer2-PA2 is 



L A 1 



10 



15 



20 



Oligomer3 -PA 3 is 



01igomer4-PA4 is 



Oligomers-PAs is 



Oligomer 6 -PA6 is 



25 Oligomer7-PA7 is 



30 



35 



40 



01igomer8~PA8 is 



Oligomer9-PA9 is 



OligomeriQ-PAio is 



Oligomern-PAii is 



5-cccaatccctcttgcaactga-3' 

HzH-SPLPSQAMDDLMLSPDDIEQWF 
L A 2 L A 1 

5 - attctactacaagtctgccctt - 3* 

H 2 N - TEDPGPDEA PRMPEAAPR VA PA PAA P 

L A 2 L A 1 

5'-ttgtgaccggctccactg -3 f 

H 2 N-TPAAPAPAPSWPLSSSVPSQKTYQG 
L A 2 L A 1 

5-taccttggtacttctctaa -3* 

h 2 n-SYGFRLGFLHSGTAKSVTCTY 
L A 2 L A 1 

5-atgccatattagcccatcaga -3' 

H 2 N-SPALNKMFCQLAKTCPVQL WVDSTPPPG 
L*2 L A 1 

5'- ccaagcattctgtccctccttt-3 

H 2 N- 77? VRA MA / YKQSQHMTEVVRRCPHHE 
L A 2 L A 1 

5'- tccggtccggagcacca-3' 

H 2 N- TCSDSDGLA PPQHLIR VEGNLR VE YLDDRN 

L A 2 L A 1 

5-gccatgacctgtatgttaca - 3' 

H 2 N- TFRHSVVVP YEPPE VGSDCTTIH YN YMCN 
L*2 L A 1 

5'- ggtgtgggaaagttagcggg-3 

H 2 U-SSCMGGMNRRPtLTUTLEDSSGNLLGRN 
L A 2 L A 1 

5'- gcgaattccaaatgattttaa-3' 

H 2 N - SFE VR VCA CPGRDRR TEEENLRKKGEPHHELPPG 
L A 2 L A 1 

5'- aatgtgaacatgaataa-3' 



h 2 nSTKRALPNNTSSSPQPKKKPLDGEYF 

45 Oligomeri2-PAi2 is L A 2 L A 1 

5- agagtgggatacagcatctata-3' 
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.—-.ir i ucai FLKDAQAGKE 

L A 1 



^.TLOma^FBMF.ELNEALBLKOAOAOKEPGG^ 

oiigomen3-PAi3 is 5 t acaaaaC cattccactctgatt-3' 

W.SRAHSSHLKSKKGQSTSRHKKLMFKTBGPDSD 

oligomer 14 is 5 ._ttggaaaaac tgtgaaaaa-3' 

PA (n is seiecced from 1 to 14) are peptides 
, The oligomem-PAn - f ^ sfcable duplex 

chemically hound to oligomers wh ^ expreS sed 

structure with the plasminogen antig^ ^ plasminogen ant igen 
in human ovarian tumour _ce ^ synthesize any other protein or 
activator mRNA it is possifci - ^ ^ syn thesized only in 

5 small BAG. AH tnese P« te ^ ~ plasminogen activator mRNA is 
those cells where the hu^a- P^ minogen activa tor mHNA. 

expressed. In the case of the n ^ ^ ^ ovarian 

the synthesis of the protein . . BAC^ ^ ^ ^ ^ ^ -fl 
tumour cells. Oligomer 1 at ^ moiety L"l • 

20 of the peptide PAi or p ^ 3 , ends to peptides 

Olig omers 2 to ends respectively, through the 

* A2 to PA 13 at their N M at ifs 5' end is bound 

linking moieties L 2 ana Ij • through the linking 

to the end of the peptide PA14 P ^ fche 

,5 m oiety ^ The first -^^'J^^. The last amino 
^ino end of peptide! » »° bound to oligome r 14 . Only 

acid at the carboxyl end of PA 14 ^ ^ ^ 

14 peptides ^ ically uDD ° r U e :; er C °specificIlly in the cells of the 
synthesize P 53 tumour suppresser P ^ ^ ^ speci fic to this 
30 ovarian tumour. In any type o ^ ^ possible to 

cell type are expressed . y ^ ^ on these RNAs. 

synthesise any protein or **= on fche ^ in such a manner 

The 14 Oligomer-PAs are located at a distance 

that the 3. end of the c ^ which is eq ual to 0 
35 from the 5' end of the g acti vator mRNA. The 

nU cleotides of the plasminc ^"^^ and the 3> end 
distance between the 5 nucle otides of the plasminogen 

of the 0li 9 -er 2 -PA^is e^ual t ^ ^ ^ q£ 

antigen activator —^-.^ a che oligomer3 -PA3 is eaual to 0 
40 Oligomer -PA4 and the 3 
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nucleotides of the plasminogen antigen activator mRNA etc. In 
other words. after hybridization of the oligomer-PAs to the 
plasminogen antigen activator mRNA, the distance between the 3' 
end of the oligomer^- 1-P* n -1 and the 5> end of the Oligamer n -PAn 
5 is equal to 0 nucleotides cf the plasminogen antigen activator 
mRNA. 

After the degradation of the oligomers and/or linking 
moieties, the synthesized protein p53 is released into the 
determined cells. 

10 {H2N-PAl-C(O)NH-PA2-C(O)NH-PA3-C{0)NH-PA 4 -C(0)NH-PA5-C(0)NH-PA6- 
-C(O)NH-PA7-C(O)NH-PA8-C(O)NK-PA9-C(O)NH-PAi0-C(O)NH-PAll-C(O)NH- 
-PA12-C (O) NH-PA13 -C (O ) NH-PA14-COOH} is biologically active 
protein - tumour suppresser p53 . The yield of synthesis in the 
cells can be very low, even <1%, because . the synthesis occurs 
15 directly into the targeted cells. Using different RNAs 
transcribed at different levels in the same cells, it is possible 
change the amount of the protein synthesized by this method. 

The variety of proteins , which can be synthesized by the 
proposed method, is enormous. Limitations could occur if the 
20 proteins to be synthesised are very large or have many 
hydrophobic amino acids - 

The distance between the 5* and 3' ends of the oligomer-PAs 
after hybridization to the template can be varied between 0 and 
10 nucleotides of the target RNA. 
25 m the example described above, the oligomers are 

antiparallel to the plasminogen antigen activator mRNA. Using 
RNAs which expressed specifically in different tumour cells, the 
synthesis of any protein in these cells can be achieved. One 
example of such RNA is metastasin (mts-1) mRNA (Tulchinsky et 
30 al.1992, accession number g486654) . 

Using oligomers antiparallel to metastasin mRNA it is 
possible to synthesise any toxin or protein specifically in human 

metastatic cells. 

Using different RNAs expressed specifically in different 
35 tissues or in cells infected by viruses, or in bacterial cells, 
it is possible to synthesise any toxin or protein specifically in 
these cells. 

The example 10 

Synthesis of the tumour suppresser p53 according to Formula 7. 
40 After hybridization of the oligomer-PAs to mRNA specific to 
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n e (NhHC" Hcmo sapiens mRNA accession number 
ovarian tumour cells (NbHO H P K"l 

,,402345). the chemical WlML o 2 ^ ^ ^ 

i. N H 2 group) ,ncer cts * the peptide 

5 S^TS^f ~ - pe P tid y l - d co the peptide P A2 ana is 
5 PAi is dou oligcneri. The linking moiety L 2 

« 1 — 1 £rC * \, 6 t so Chat it in«-« 1«* 

linKina moiety ^ 1 o£ ol 9 < The ch «„ ical „ oi ety rl 

is released from Che 3 en ^ o£ 

10 o £ ^"'-^".V^T" Pepcids **3 with »,-««.»- 

PA 2 . releasing peptide PA < olig interacts with the 

T he accivaced ™ ^ * p . pt * de ^..O.^-C,..-- 

, rrrrv\^rx;.r3. * — — « r -^ 

, k . cells 13 cimes. In such as manner, the 

cto,™-»12-c o, m -» 1 3-c«o 1H H-PA14) can he synthesized. Neither 
. the' degradacicn c, ^^^J^T"^ S 

-~sr^ 

25 activated linking moieties L 2 xnce 

L A 1 to release the bound peptides from the 3 

oligomers . 



30 



35 



40 



- MEEPQSDPSVEPPLSQETFSDL WKLLPENNVL 
PA2 .SPLPSQAMDDLMLSPDDIEQWF 
ps. - TEDPGPDEAPRMPEAAPRVAPAPAAP 
PA4 .rP/lAP/APAPSlVPLSSSVPSQ/CryQG 
p A c SYGFRLGFLHSGTAKSVTCTY 
PAS .SPALNKMFCQLAKTCPVQLWVDSTPPPG 
PA7- TRVRAMAIYKQSQHMTEVVRRCPHHE 
PAR TCSDSDGLAPPQHLIRVEGNLRVEYLDDRN 
PA9 - TFRHSVVVPYEPPEVGSDCTTIHYNYMCNS 
PAin - SCMGG MNR RPIL TIITLEDSSGNLL GRN 
Pa] i -SFEVR VCA CPGRDRRTEEENLRKKGEPHHELPPG 
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PA12 -STKRA LPNNTSSSPQPKKKPLDG EYF 

PA13 -TLQtRGRERFEMFRELNEALELKDAQAGKEPGG 

PA14 .SRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD 

where PAi co PA14 are peptides bound to oligomers, 

Amino acids are designated in bold/ italicised one letter code. 
A - alanine, R - arginine, N - asparagine, D - aspartic acid, 
C- cysteine, Q -glutamine, E - glutamic acids, G - glycine, 
H - histidina, X -isoleucine, i-leucine, K - lysine, M - 
methionine, F - phenylalanine, F- proline, S - serine, T - 
threonine, W- tryptophan, Y - tyrosine, V - valine. 

3' ATGGGCGGTAGGTAC 5' 
3' TAGCGGTGCCCTCGA 5' 
3' AACCCCGACGTCACG 5' 
3' TTCCGGACCCACGGA 5' 
3* CGAGGTACAGGCCCC 5' 
3' TACTCGAGTGTCTCG 5* 
3* ACGACCGTCCCTAGT 5' 
3' GACCGTGACTTCACC 5' 
3' TGACGGACGCCCGGA 5* 
3' CAGTCCTCGTCTAGC 5' 
3' TTCGACGTGAGTCCC 5' 
3' TCTCGGAGTCCCTTC 5' 
3' G G AG AGTCTG GTC G A 5' 
3' GGTCGGGTCGCGGGT 5* 

Oligomers are complementary (antiparallel) to NbHOT Homo 
sapiens mRNA (clone 741045 accession number AA402345) which 
is specific to ovarian tumour cells. The distance of the 
oligomers each from other is ; null nucleotides of the NbHOT 
Homo sapiens mRNA. 



Oligomeri 

Oligomer 

Oligomers 

Oligomer 

Oligomers 

Oligomers 

ODgomer7 

Oligomers 

Oitgomerg 

Oligomeri 0 
Oligomer^ 1 

Oligomer^ 
Oligomeri 3 
Oligomeri 4 



MEEPQSDPSVEPPLSQETFSDL WKLLPENNVL 

Oligomer 1-PA1 is LA 2 

3 1 ATGGGCGGTAGGTAC 5' 

(K^)SPLPSQAMDDLMLSPDDiEQWF 

RECTIFIED SHEET (RULE 91) 
ISA/EP 
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L A 2 

Oligomer2-PA2 is LM „„-r~r> * e< 

a 3- JAGCGGTGCCCTCGA 5 



5 {K Ai )TeD PGPDEAPRMPEAAPRVAPAPAAP ^ 

Oligomer3-PA3 is LA1 . _ _ _, 

9 3 - AACCCCGACGTCACG 5' 

{ K^)TPAAPAPAPSWPLSSSVPSQKTYQG^ 
10 Oligomer4-PA4 >s LA1 « a r> 

3- TTCCGGACCCACGGA 5 

{K »i)SYGFRLGFLHSGTAKSVTCTY 

Oligomer5-PA5 is LA1 _ _, 

„ 9 3- CGAGGTACAGGCCCC 5' 

15 

(K^SPALNKMPCQLAKTCPVQLIVVDSTPPPG^ 

O„ fl o m .r 6 -PA6 is ^ 7 ACTCGAGTGTCTC G 5' 

20 {K ^ )T RVRAMAIYKQSQHMTEVVRRCPHHE^ 

Oligomer7-PA7 is LM ^^.^.^t c . 

3' ACGACCGTCCCTAGT 5 

25 (K A 1 ) TCSDSD GLAPP QHLIR VEGNLR VE YL D ^ 

Oligomer8-PA8 is LA1 _ . _ - 

3' GACCGTGACTTCACC 5 

(KADTPRHSVWPVePPEVGSOCTT/HVA/yMCWS^ 

30 Oligomerg-PAg is L A 1 _ _ _ A 

3' JGACGGACGCCCGGA 5 

(KA1)SC/WGGMWHHP/Lr//TL£DSSGNLLCRWS^ 2 

35 Oligomeno-PA10 is LA1 „„„~-ta/-i~ C- 

3' CAGTCCTCGTCTAGC 5 



40 ongomem-PAn is ^, L JJQQ ACGTG AGTCCC 5 



<K*1) 



TKRALPNNTSSSPQPKKKPLDGEYF 
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■ «, L A 2 
Oligomeri2-P A 12is <- A 1 

3' TCTCGGAGTCCCTTC5' 



5 Oligomeri3-PAi3 is 



{K ^ )T LQIRGBBRFEMFRELNEALELKDAaAGK£PGG 

L A 1 LA2 

3' GG AGAGTCTGGTCG A 5' 



(W)SRAHSSHLKSKKGaSTSRHKKLMFKTEGPDSD 

10 Oliaomeri4-PAi4 is L. A 1 

iu ungom 14 i« 3' GGTCGGGTCGCGGGT 5' 



15 This method of protein synthesis also allows modification of 

the synthesized protein. Certain amino acids of the peptides 
used in the synthesis can be glycosylated or phosphorylated. 

Glycosylation of a protein is a complex process, and 
difficulties may occur in the penetrance of some tissues with the 
20 glycosylated form of the peptide due to the size of the molecule. 

However the use of phosphorylated peptides opens up the 
possibility to synthesize already active proteins in the cells of 
living organisms. 

25 The synthesis of RNA. 

Using the method described above, it is possible to 
synthesise into targeted cells not only proteins but also RNAs. 
An example of such synthesis is represented in Fig. 10 
To synthesize whole RNA in cells from n oligomers bound to 
30 oligoribonucleotides (oligomer-PAs) the concentration of such 
oligomer-PAs must be high. After the simultaneous hybridization 
of oligomer-PAs to the same molecule of the cellular RNA. the 
chemically active 3' hydroxyl group of the oligoribonucleotide 
PA! interacts with the linking moiety .L-.2-S- . which bound 
35 oligoribonucleotide PA 2 with oligomer 2. In this case the 
linking group is represented with an -S-1^2- moiety whicbis 
coupled to phosphate group of the oligoribonucleotide PA 2 - The 
3' hydroxyl group of the oligoribonucleotide PA X interacts with 
the linking group of PA 2 forming a chemical bond with the 
40 phosphate group, releasing the oligoribonucleotide PA 2 at it's 5' 
end from oligomer 2. and activating the linking moiety with the 
formation of the -SH group. This chemically active group -SH 
RECTIFIED SHEET (RULE 91) 
ISA/EP 
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interacts with linking moiety ---1-S which couples the oU^er. 

to bind all PAS in one 

ZlZrZ l^bounHnrough ch.*icnl »oiet y -o- „ PX 2 th- 
in turn PAi-m-PX; is bound through =b-l«l -rety -O- « »£. 
5 then PXi.m-PA2-.-PA3 is hound through chemical moiety -O- to PA4 
and so on until the last ciiciribonucleotide is bound, forming 

^^^rZ"-:'- oiigoribonucieotides coding 

from 3 to 300 nucleotides. . , 

from J to ordinal number in a series of 

10 n m P A n means <---•= 

j r-c. svnthesis of a whole RNA, where 
oligoribonucleotides used m t-.e syntnesis 

n is selected from 2 to 1000. 



15 



20 



25 



30 



35 



40 
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Claims: 

1 A process for synthesis of biologically active compounds 
(BAGS) from biologically inactive BAG precursors (PBACs, 
-B- and -PAn" chemically bound to 5' and/or 3' ends of the 

5 oligomers directly in cells of living organisms according to 
Formulas 1 to 7, which process comprises: 

(a) at least two oligomers, chemically bound at their 5 
and/or 3' ends to biologically inactive precursors of the 
biologically active compounds (oligomer-PBACs) , are 

10 hybridised simultaneously to cellular RNA, DNA or dsDNA in 

vivo in cells of a living organism, so that after 
hybridization the distance between the 5' or 3' ends of 
the oligomer-PBAC "A" and the 3' or 5' ends of the oligomer- 
PBAC -B- is from 0 to 8 ribo (deoxy) nucleotides of cellular 

15 RNA, DNA or dsDNA correspondingly, and the chemically active 

groups K-2 and K~l of the biologically inactive PBACs "A- 
and -B» can interact with each other or with linking 
moieties L"l and L*2 to form chemical moiety -m- between 
PBAC "A" and PBAC "B" so that "A"-m-"B" is equal to the 

20 biologically active compound "T" ; 

(b) (Formula 1) the same process as in (a), but after 
hybridization of the "oligomer-PBACs" "A- and "B" to 
cellular RNA, DNA or dsDNA, the chemically active groups K~l 

25 and K~2 of the oligomer-PBACs "A" and »B» interact with 

each other to form the chemical moiety . which combines 
PBACs "A" and -B" into one active molecule of the 
biologically active compound . the degradation of the 
oligomers and/or linking moieties L~l and L-2 by cellular 

30 enzymes or hydrolysis leads to the release of the 

synthesized BAG "T- directly into targeted cells of a living 
organism; 

(c) (Formula 2) the same process as in (a), but after 

_ . . . T,n« rq «»" and "B" to cellular 

35 hybridization of " oligomer-PBACs a ana 

RNA, DNA or dsDNA, the chemically active group K*2 of 

oligomer-PBAC "B" interacts with the linking moiety L*l 

of oligomer-PBAC "A" to combine the PBACs through chemical 

moiety »m» . into one active molecule of the biologically 

40 active compound -T- . releasing the PBAC -B- from the 
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"JlJt'-A" and/or linking moieties 
oligomer ana the oligom. » » hydrolysis Xe.ding to 

*" 7 £ C l ' nchesTzed BAC directly into 

the release of tne 

targeted cells of a living organism; 

, fhe same process as in (a), but after 

(d) (Formula 3, the ^ ^ cellular 



ia> (ruiWU * « ti " and "B" to cellular 

hyb ridization of ■• ll *r r -~f l " act ive group W of the 
„». ON, or dsCN,. the lining moiety «~ to 

°--"«-r^cTroU Ohe-e! moiety - i-«o »„e 
10 combine the PBACs thr » active COBpou ld . T . . 

.ccive m oleculeo£ the ^ the 

releasing the »BAC - £ sctivacion ln ter»cts with 

cne^icai .orery L 2 whr= biol ogic.lly active 

the lining moiety I. " targeted cells o£ a 

15 compound -T- from oligomer directly 

'SfcZSX the same process - * ^ 

hybridisati on active group « of 

T' PB^C "b interacts with the lining moiety **1 of 

20 olxgomer-PHAC B - ^ ^ ^ 

the olxg«r-J«C A^ chemically ac tive group K~l of 

chemical moxe ^ ^ linking moiety X.-2 

the olxgo-«-«^ - form chem . cal moiety ^ which . 

of the 0lig0 " er - h P ^ hemical moiety m . combines two "PBACs " 
25 together wxth the ^ bio logically active 

into one active "£~ ule of the PBAC "B" from the 
compound "T" » wxth the release 

oligomer . 

2. The process of claim 1 but: q£ living 

30 (a) the synthes- j of the BAC _ . so tna t 

organisms xs Performed „ oligomern _ pAn e are hybridized 

-oligomern-l- pA n-l d DNA or 

dsDNA, wxth a dxstance o _ > q£ fcfae 

35 cellular K*A or DNA between <*• * Qf ^ oligomera - 

olxgomer^-PAn-r. and ^the 5 ^ a ^ ^ 
•PAn" correspondingly, nere 
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•oligomem-PAn" to cellular RNA or DNA, the chemically 
active groups K~l and K~2 interact with each other to form 
the chemical moiety "m" between "oligomer n -l-PA n -r and 
"oligomern-PAn" correspondingly, this step is repeated in 
5 the cells n-1 times and combines n-1 times all "PA n "s into 

one active molecule of biologically active compound "PR" 
which consists of n PA n sc that the compound { "PA" i-m- "PA" 2" 
m-"PA"3-m-"PA"4-m-. . . -m- "PA n -3 " -m- "PA n -2 - -m- "PA n -l - -m- "PA n " > 
is the biologically active compound "PR"; the degradation of 
10 the oligomers and/or linking moieties L*l and 1^2 leads to 

the release of synthesized BAC "PR" directly in the targeted 
cells of a living organism, here n is selected from 2 to 
2000; 

15 ( C ) (Formula 6) the same process as in (a), but after 

simultaneous hybridization of " oligomer n - i-PA n -l - and 
"oligomern-PAn" to cellular RNA, DNA or dsDNA chemically 
active group K^l of " oligomer n-l-PAn-1 " interacts with the 
linking moiety L~2 of " oligomer n -PA n n to bind PA n -l and 

20 PA n through the chemical moiety "m" , this step is repeated 

in the cells n-1 times, and combines n-1 times all PA n s 
after hybridization of all n "Oligomer n -PA n » s into one 
active molecule of biologically active compound "PR", which 
consists of n PA n so that the compound {PAi-m-PA2-m-PA3 -m- 

25 PA 4 -m-. . .-m-PAn-3-m-PAn-2-m-PA n -l-rn-PA n } is equal to the 

biologically active compound PR; the degradation of the 
oligomers and/or linking moieties L~l and L"2 due to 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC "PR" directly into targeted cells of a 

30 living organism, here n is selected from 2 to 2000; 

(d) (Formula 7) "the'Yame process as in (c), but after 
interaction of K"l with L~2 , L"2 is chemically activated so 
that it can interact with the linking moiety L~l of 

35 oligomer-PAn-1, destroying the binding of oligomer n -l with 

PA n -i, this step is repeated n-1 times, so that only whole 
BAC "PR" consisting of n PA n s {PAi-m-PA2-m-PA3 -m-PA4-m- . . . - 
m-PA n .3-m-PA n -2-m-PA n -i-m-PA n } is released directly into 
targeted cells of a living organism, here n is selected from 

40 2 to 2000. 
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• „■ „ moieties L-l and L~2 are bound 
3 . In claims 1 and 2 the lin*^ - «. ^ _ ^ ^ 

to the first and/or last J"^^^ to base , or to sugar 
suga r or phosphate moiety analogues . or to base 

moiety analogues, or to phosp-a 

analogues. ^active precursors of BAC "A" and 

4 . m claim 1. *«*^«^^ t Jl„ which can he bound to 
"B" are selected from chemic-i substan ^ 
each other through the chemica- m ' 
A-m-B is the biologically active compound . 



is eoual to a whole BAC n T' 

A "° v » is equal to a whole BAC "T" 

A-NH-C(0)-B « ^ _ _ R . c „ T n 



is ecual to a whole BAC 
is eoual to a whole BAC 

4C A-C(0)-B , , ___ nmn 

15 ' is equal to a whole BAC T 

A-C(S)-B 18 n T n 

is equal to a whole BAC 

a-nh-b . . m RAC »r 

_ is equal to a whole BAC 

A-dbdN — B 13 equ n T n 

« is equal to a whole BAC 

A-C(0)0-B 15 ** n T n 

is equal to a whole BAC 

on A-C(0)S-B ^ . „ ntnn 

20 _ is equal to a whole BAC T 

■« is eoual to u 

A-S-S-B 13 eq w _ _. r nmn 



A-C(S)S-B ^ ~ „ T n 

_ is equal to a whole BAC 
A-S-S-B w , n . r n T n 

- is equal to a whole BAC 

A-C(S)0-B xs eqvx n 

A-N=N-B 



25 



30 



, • n v '-active precursors of BAC PA n are 
5 . In clai* 2. fc^ 1 ^*^ J^tive peptides and 
selected from biologically 

^ribonucleotides so that ^ ^Tf m _ m _ . pAnl - ... -PA„- ) is 

f»M-«-~--"~^ y -;^ ive :; mpound "PH., which is a 
equal to the biologically a-tiv 

protein or a RNA. 2 3 and 4 are as follows: 

e.Chemical moieties in claims . _ N(H )C(0)-, - 

m is selected ^^^^^ , _ C(S) -. -CCO-O-. 
C(0)N(H)-, -C(S)-0-, -C(S)-S-. o . 

35 -NH-, -S-; 

M is seiecea ^ '° H ' 

-SH. -P. -CI. -I. -«-l-C<»-«-l--»> 
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K~2 is selected independently from: - NH(2), -dbd-NH, -OH, 
-SH, -R~1-C<X)-X*1-R~2, -F, -CI, -Br, -I; 

L~l is independently: chemical bond, -R~l- , -R^l-0-S-R /s 2- , 
5 -R-l-S-O-R-2-, -R~l-S-S-R~2-, HET1-S-N (H) -R^2- , 

-R~1-N(H)-S-R"2-, -R-l-0-N(H)-R"2-, -R*1-N(H) -0-R*2- . 
-R~1~C (X) -X-R /N 2-; 

L~2 is independently: chemical bond, -R~l-, -R /v l-0-S-R^2-, 
10 -R~l-S-C-R~2-, -R~1-S-S-R A 2-, -R A 1-S-N(H) -R~2- , 

-R~1-N(H) -S-R"2-, -R~l-0-N(H) -R /s 2-, -R^l-N(H) -0-R~2-, 
-R~l-C (X) -X-l-R-2- , -R~l-X-C (X) -X-C (X) -X-R~2- ; 

R~l is independently: chemical bond, alkyl, alkenyl, 
15 alkynyl, aryl, heteroalkyl, heteroalkenyl , heteroalkynyl , 

heteroaryl, cycloheteroaryl , carbocyclic, heterocyclic ring, 
X^l-P(X) (X)-X^l, -S(O)-, -S<0) (O)-, -X~1-S(X) (X)-X~l-, - 
C(O)-, -N (H) - , -N=N- , -X-l-P(X) (X)-X^l-, -X~l-P (X) (X) -X~l- 
P(X) (X)-X^l, -X~1-P(X) <X)-X~1-P(X) (X)-X^l-P(X) (X)-X~l, - 
20 CCS)-, any suitable linking group; 

R^2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroaryl, 
cycloheteroaryl, carbocyclic, heterocyclic ring, X A 1- 
25 P(X)(X)-X~1, -S{0)-, -S(0)(0)-, -X^l-S(X) (X)-X^l-, -C<0)-, - 

N (H) - , -N=N- , -X-l-P(X) (X)-X-l-, -X^l-P(X) (X)-X~1-P(X) (X)- 
X*l, -X^l-P(X) (X)-X-l-P(X) (X)-X^l-P(X) (X)-X^l, -C(S)-, any 
suitable linking group; 

30 X is independently S, O, NH, Se, alkyl, alkenyl, alkynyl; 

X^l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

7. Biologically active compound "T M which can be synthesized 
according the processes presented in claims 1 and 3 include but 
35 are not limited to: 

a) biologically active alkaloids and their chemical 
analogues, peptides and inhibitors or cof actors of cellular 
enzymes; 

b) synthetic and natural compounds which are inhibitors or 
40 stimulators of cellular processes such as: 



* 



WO 00/61775 



PCT/1B99/00616 



cellular metabolism. DNA replication, RNA transcription. RNA 
translation, RNA elongation and RNA processing, protein 
synthesis, protein processing, cellular differentiation, cellular 
division, ion channel transmission, cellular protein and RNA's 
transportation, processes of cellular oxidation and the Ixke. 
8 Biologically active compounds "T" and -PR" in claims 1. 2. 3 
and 4 include but are not limited to cytolitical toxins and 

toxins. ^ 

Biologically active compounds "PR" which are synthesized 



the processes presented in claims 2 and 4 are 



9 

10 according to 

selected from biologically active proteins and RNAs. 
10 The biologically active proteins and peptides described in 
claims 2,4 and 8 are synthesized from shorter biologically 
inactive peptides (PA.) consisting of from 2 to 100 aminoacids 

15 and their synthetic analogues L. D or DL configuration at the 
alpha carbon atom which are selected from valine, leucine, 
alanine, glycine, tyrosine, tryptophan, tryptophan isoleucme, 
proline, histidine, lysin. glutamic acid. methionine, serine, 

cysteine, glutamine phenylalanine, methionine sulfoxide, 

20 threonine. arginine, aspartic acid, asparagin. phenylglycine. 
norleucine, norvaline, alpha-aminobutyric acid, O-methylserine, 
O-ethylserine, S-methylcysteine , s-benzylcysteine , S- 

ethylcysteine. 5 . 5 . 5-trif luoroleucine and hexaf luoroleucme; 
other modifications of aminoacids are also possible, including 

25 but not limited to the addition of substituents at carbone atoms 
' such as -OH, -SH, -SCH 3 , -OCH 3 . -F.-Cl.-Br. -NH 2 , -C(S)- or - 

li 0) The biologically active proteins described in claims 8 and 9 
include but are not limited to enzymes, DNA polymerases, RNA 
30 polymerases, esterases, lipases, proteases. kinases, 
transferases, transcription factors, transmembrane proteins, 
membrane proteins, cyclins. cytoplasmic proteins, nuclear 
proteins, toxins and like this. 

12. The biologically active RNAs described in Formula 2 can be 
35 synthesized from biologically inactive oligoribonucleotides 

consisting of from 2 to 100 ribonucleotides, selected from 
uridin, guanidine. cytosin or adenine. 

13. in claims 1 and 2, the cells where the biologically active 
substances can be synthesized have specific RNA, DNA or dsDNA 

40 molecules of determined sequence. 
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